Onsite Estimating Sheet

Contractor Email
Phone Fax Applicat'ions
The QT Series does not meet the necessary
Job Name requirsments for the following applicaticns:
. 2 NEC 695  Fire Pumps
Date Location NEC 700  Emergency Systems
) NFPA20  Fire Pumps
VOLTAGE (1120240 1¢ ~ [ 1201208 3¢ [0 120240 39 [ 277/480 32 MFPA99  Healthcarz
TYPE [ Natural Gas [ LP Vapor (LPV) HFPAT EmaeseySysioms

ELEC. SERVICE [ 100Amp [J 200Amp [ 400Amp [ 600Amp [ Other

Before installation contact local jurisdiction to confirm all requirements are met. Jurisdictions may vary.
recommends contacting local authorities prior to installation.

LOADS: Look for heavy building loads such as refrigeration, air conditioning, pumps or UPS systems. NEC 445
(R &

Reference Codes

Related Codes and Standards:
NEC 225 Branch Circuits and Feeders
MEC 240 Overcurrent Protaction
MEC 250 Grounding

Generators

Use the following for sizing and determining generator kW. NEC 700  Emergency Systems

NEC 701  Legally Required Standby

~Motor Load Table (refer to Table 1) NEC 702 Optional Standby

HP

) — NFPA37  Installation & Use of
RA LRA  |kW Running (= HP)Starting kW' Stationary Engines

NFPA 54 National Fuel Gas Code
MFPAS3  LP Gas Code

To Caiculate k¥

120 1o | Amps x 120/1000 = KW/

240V 1g | Amps x 240/1000 = kW

208V 30 | (Amps x 208 x 1.732 x PF) /1000 =KW
240V 30 | (Amps x 240 x 1.732 x PF) /1000 = kY

480V 30 | (Ampsx480x 1.732x PF} /1000 =KW

! Starting kW for HP < 7.5 starting kW = HP x 3
Starting kW for HP > 7.5 starting k' = HP x 2

PF is application power factor (worst case 1.0)
Typical apolication power factor is 0.95.

Starting k% for loading with no listed HP, calculate HP based on running amps in the chart on the right

- Mon-Motor Load Table (refer to Table 2)

UPS Information
1.5 x kVA rating for a filtered system

[
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Amps KW 3 -5 x kVA rating for an unfiltered svstem

Transfer Switch Availability
SE-RTS - 100, 200 and 400 Amp service entrance rated

RTS - 100, 200, 400 Amp

RTSS200A3 — Service entrance rated load shed switch

GenReady - 200 Amp service panel

Racommendad Generator Size

‘\ISTALL NOTES:

L"‘(‘ asted concraiz pad minimum thicknes

O o -

f 4" with 3" over h\]ng on all sides uO"'WDOa"‘-’ pad includad with air-coole 3'

RT3 and GenReady switches oaly work with 2 R-conirofier
HTS - 100, 150, 200, 300, 400, 600, 800 Amp
HTS switch orly works wath 5100 zortroller. Avail. 'n NEMA 1, NEMA 3R and NEM2 12

Refer to Generator Sizing Instructions on other side of this sheet.
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Generator Sizin g Instructions:

Ll

There is not a single correct sizing scluticn. Fallowing are several metheds that, when mixed with
G g

grod judgement, should result in an appropriately sized generator. Remember to censider load

growith, seasenality, and effecls of sfarting mofors.

As municipaliies and states accpt the new 2008 NEC Electrical Cede, there may be new sizing

requirements, speled cut in the ccde beok, which the mstaufam lechnicianmust fclic. Awvays
check with the local inspscticn department o confim which code oycle will affect yeurins

Mever add Amps when sizing a generater. Convert Amps to k'/V and add k' to determine

the required generator size. Power factcrs for varicus motor toads vary widely. Adding

Amps without property accounting for the pewer factor andfor mixing vollages will resuit in
improperly sizing the generator.

\Wihen molcrs start, they create a cument surge that step loads fne generator and creates 3 voitage
dip. After selecting & generator, reference he generator's surge capability using table 3. Verfy that
yoltage dip is adequate for the applicaticn. Mcst commercial applicaticns should be fimited to aBout
15% veltage dip and residential applicaions should be limited to a 30% voitage dip.

Some applications utiize an unintermuptible power supply (UPS) to back up critical lcads. Flease
read sizing guide for this lcad type.

Measurement Method

S e ol (Moo amiab
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P

Usé a Clamp-on Amp Meter of power analy
separately and take the measurement during peak usage levels.

240V 15 Applications: To determine peak usage in i, add the highest Amp readings from the
two legs, mulliply by 120 and divide by 1,000.

(L1+L2)120/1000
Size the generator 10 to 26% larger than the peak measured lcad.
3o Appiications: Add ihe peak Amp readings irom ail ihree legs and divide by 3 {o determine peak
Amps. Multiply peak Amps by velts, muitiply the result oy 1.732 (square rect of 3), then divide by
1200 to convert Amps o kW

PeakAmps=  (L1+L2+L3)/3
K= [(Peak Amps x Volis) x 1.732}/ 1000°

*Assumes power facter of 1.0
Size ihe generater 20 to 25% larger than the peak measurad load.

Peak Amps = Peak k=

Proj

ect Layout

Billing History Methed Commercial

tdany commercial customers hava a uiility rate structurs that has a peek demend charge. Using 3
year's worh of slectric bills, size the generater 25% targer than the largest peak demend.

Verity metor and UPS lcad compatitilty,.  Peak Demand =

Load Surmmation Method

N
t

nter iunning KW
ievels info taple 8. Refer io tabie 1 for {ypic

P

n

1) 7 ali motor loads (s#capt | )
cai mofor [CdJ izss and eiectical requirements.

expacted fo un during peak load levels info table 7. Refer o
of thumb.

Enter KV for all nen-metor loads &:
table 2 for typical residential loads and nules

\B

3) Add the running motor load &Y, non-moler foad k', and the starfing k¥ of the largest
motcr load.

ricter bead ninning tetal (minus largest moter): ki ref. 120le B
Nen-mater lced fotal: K ref. t2ble 7)
Staring load from largest ¢ycing meter, K (ref. tate 5)
Totl electical loads: = K
Select generater. Cemmercial (add 20 to 25% to total k')

Residential {add 10 o 20% 1o fctal k')
A\ Cenfimm that \[n]f'*nn nm ic within arrcnf’vh{o limits hw rnmgan_nn metor RA D gp:rje;r:_\“f_\r sume
capabmt; (55 table #3).
5) Confirm UPS compatitility (see page 8).

System Capacity ~ Load Caleulation

if the local municipality or siate you are in has adopted ihe 2008 NEC Cede, you may be required
to use this step. Ariicle 702 of the 2008 NEC includas a new requirsment for sizing (702.58}. If no
other methed for sizing is acceptable, sizing cf the generaicr shall be made in accordance with

Arficle 220 of the NEC. The system capacity sstimating shest will guice ycu through this process.

Ball Bark Estimates (Do not usa for final sizing)

Estimate based on 66% senvice size: (commercial)

Ampsx.15= kW
Ampsx.22= KW

240 Volts, 1 @
208 \elts, 3 2

240 Volfs, 3 2 Amps x.25= kW

480 Velts, 3 & Amps x .50 = kv

Estimate based on 40% senvice size: {r=sidential)

240 Vohs 15 Roszimin vp; AR LAY
LU vas, | . AU AL IV T NV

208 Velts, 3 @ Amps x.15= kv

240 Velts, 3 & Amps x .17 = Ky

480 Vclts. 32 Amps x 2d = yiA

e

uare foolage
KW = 5060 + 10 wattsisa. f.

Estimate based ons

Fast focd, convenience stores
i TESTAUAN, grecery sores

Other commercial applications KW = 30 kW + 5 watlsisg, fL

Square footage = Estimated KV =

Amps to i Ruie of Thumb (assumes 3o}

For 480 volt sysiems Amps =KW 215

For 208 volt systems Amps =KW 3.5

For 240 volt 3 @ systems Amps =KW x 3
| For 240 volt 1 § systams Amps =kW x4




System Capacity - Load Calculator

B DIRECTIONS FOR NEC 2008, ARTICLE 220, PART IV

SECTION CAN BE USED FOR DWELLING UNITS
* Served by a single feeder conductor {(generator)
= 120/240 volt or 208Y/120 volt service
* Ampacity of 100 amps or greater
The calcultated load will be the result of adding
*220.82 (B) General Loads, and
*220.82 (C) Heating and Air-Conditioning Load

GENERAL LOADS
General Lighting and General-Use Receptacles
* Calculate at 3 VA per square foot

* Add 20-amp small appliance & laundry circuits @ 1500 VA each
Calculate the following loads at 100% of nameplate rating

« Clothes dryers not connected to the laundry branch circuit

Jmdar hamdaen
« Water heaters

HEATING & AIR-CONDITIONING LOADS
Include the largest of the following six selections (kVA load) in calculation
Air Gonditioning and Cooling
* 100% of nameplate rating
Heat Pumps Without Supplemental Electric Heating
* 100% of nameplate rating
Heat Pumps With Supplemental Electric Heating
+ 100% of nameplate rating of the heat pump compressor*
* 65% of nameplate rating of supplemental electric heating equipment
— If compressor & supplemental heat cannot run at the same time
do not include the compressor
Electric Space Heating

220.80 Optional Feeder and Service Load Calculations (RESIDENTIAL)

+ Calculated neutral load determined by 220.61. (Additional 70% demand factor can be
taken for cooking appliances and dryers when tables 220.54 and/or 220.55 are used)

* Use exterior dimensions of the home to calculate square footage — do not include open

porches, garages, or unused or unfinished spaces not adaptabile for future use.

* Appliances fastened in place, permanently connected or located on a specific circuit
* Ranges, wall-mounted ovens, counter-mounted cooking units (Tables 220.54 & 220.55)

* Permanently connected motors not included in Heat & Air-Conditioning Load section

NEC REFERENCE
220.82 (A)

220.82 (B}
220.82 (C)

220.82 (B)

220.82 (B) (1)

* Less than 4 separately controlled units @ 65% of nameplate rating 220.82 (C) (4)
* 4 or more separately controlled units @ 40% of nameplate rating 220.82 (C) (5)
* 40% of nameplate rating if 4 or more separately controlled units
Electric Thermal Storage (or system where the load is expected to be 220.82 (C) (6)
continuous at nameplate rating
* 100% of nameplate rating
« Systems of this type cannot be calculated under any other section of 220.82 (C).
LOAD CALCULATIONS
General Lighting Load 3VAxit2
= Small Appliance & Laundry Circuits + 15C0 VA per circuit
* General Appliances & Motors (100% rated load) + Total general appliances
» Sum of all General Loads = Total General Load (VA)
APPLY DEMAND FACTORS
— First 10 kVA @ 100% = 10,000 VA
— Remainder of General Loads @ 40% (Total VA - 10.000) x .40
= Galculated General Load (VA)
* HEAT/ A-C LOAD @ 100% Largest Heat or A-C Load (VA)
= TOTAL CALCULATED LOAD
Converting VA TO kW (Single-phase applications with 1.0 power factor only) 1 kVA =1 kw 220.54



Warksheet — NEC 2008, 220 Part 1V

Contractor Ernaii
Phone Far
Job Mame
Date Location
Voltage (Circle) 240V -19
| Fuel ; NG LPY
Eiec. Service 100 Ainp 260 Amp 400 Amp Giher
NET SQUARE FOOTAGE
GENERAL LOADS Qty Rating (Load) —-— Loads (VA) Loads (kW)
: (VA <+ 1,000)
General Lighting and Genaral Use Receplacles 3 VAT 100%
Branch Circuits (1500 VA/it?)
Small Appliance Circuits (20 Amp) 1500 100%
Laundry Circuits 1500 100%
Fixed Appliances Full Current Rating
Weli 100%
Sump Pump 100%
Fraazar 100%
Microwava (Mot counter-top modet) 100%
Disposal 100%
Dishwasher 100%
Range (See Table 220.55 for multiple cocking appliances) 100%
Wall-Mounted Oven 100%
Counter-Mounted Cooking Surface - 100%
Water Heater 100%
Clothes Dryer 100%
Garage Door Opener 100,
Septic Grinder 100%
Gtner (iist) 100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
Total General Loads Va KW
HEAT / A-C LOAD
A-C / Cooling Equipment 100%
Heat Pump
> Compressor (if not included as A-C) 100%
» Supplemental Electric Heat 65%
Clactric Space Heating
o |ess than 4 separately controlled units 65%
| = 4 or mare separately contratled units 40%
System With Continuous Nameplate Load 100%
Largest Heat / A-C Load (YA) VA kW
GEMERAL LOADS
> st 10 kW of General Loads 100% kW 100% I
> Remaining General Loads {(W) 40% W 40% KW
CALCULATED GENERAL LOAD (kW) kv ki
L K

ARGEST HEAT / A-C LOAD 100% W/ W
)

TOTAL CALCULATED LOAD (Mat Genaral Loads + Heal/A-




